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(54) WING FOR AN AIRCRAFT

(57)  Described is a wing (3) for an aircraft (1), as well
as a high lift assembly for the wing (3), a cardanic frame
assembly for the wing (3) and an aircraft comprising the
wing (3). The wing (3) comprises a main wing (5) and a
high liftassembly, where the high lift assembly comprises
a high lift body, and a connection assembly (9). The con-
nection assembly (9) movably connects the high lift body
to the main wing (5), such that the high lift body is movable
between a retracted position and at least one extended
position. The connection assembly (9) comprises an
elongate track (no) that extends along a track longitudinal
axis (112) between a first end (114) and a second end
(116) and has an intermediate portion (118) between the

first and second ends (114, 116). The first end (114)
and/or the intermediate portion (118) of the track (no) is
mounted to the high lift body, and the second end (116)
and/or the intermediate portion (118) of the track (no) is
mounted to the main wing (5) by a roller bearing such
thatthe track (110)is movable along the track longitudinal
axis (112). Theroller bearing comprises at least one roller
unit (120) that is mounted to the main wing (5) and that
engages an engagement surface (130) provided at the
track (110), wherein the roller unit (120) is mounted to
the main wing (5) in a cardanic way, so that the roller unit
(120) can adapt its tilt position with respect to the en-
gagement surface (130).
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Description

[0001] The present invention relates to a wing for an
aircraft, a high lift assembly and a cardanic frame assem-
bly associated with said wing, and an aircraft comprising
said wing.

[0002] The described wing for an aircraft comprises a
main wing and a high lift assembly, the high lift assembly
comprising a high lift body and a connection assembly
movably connecting the high lift body to the main wing
such thatthe high liftbody is movable between a retracted
position and at least one extended position (e.g. movable
relative to the main wing). The high lift body may be or
comprise a leading edge slat or a trailing edge flap of a
wing for an aircraft.

[0003] The connection assembly comprises an elon-
gate track that extends along a track longitudinal axis
between a first end and a second end and has an inter-
mediate portion between the first and second ends. At
least one, or both, of the first end and the intermediate
portion of the elongate track is/are mounted to the high
lift body.

[0004] The first end may correspond to a front end of
the connection assembly, e.g. the end positioned to-
wards the intended direction of forward motion of the wing
during flight of an aircraft. Alternatively, the first end may
correspond to a rear end of the connection assembly, e.
g. the end positioned aware from the intended direction
of forward motion of the wind during flight of an aircraft.
Where the high lift body is or comprises a leading edge
slat, then the first end may correspond to the front end
of the connection assembly. Where the high lift body is
or comprises a trailing edge flap, then the first end may
correspond to the rear end of the connection assembly.
[0005] The first end of the elongate track may be pref-
erably mounted to either a leading edge slat, or to a trail-
ing edge flap by any appropriate means, e.g. by a spher-
ical bearing or bearings. The second end of the elongate
track may be preferably mounted to the main wing by a
roller bearing, as will be described, such that the elongate
track and either the leading edge slat or the trailing edge
flap are moveable relative to the main wing. The elongate
track may take the form of, for example, a C-shape, such
that its surface lies opposite the circumferential surface
of the roller bearing, wherein the distance between an
upper surface and a lower surface of the elongate track
is larger than a diameter of a roller bearing, such that the
roller bearing may engage only one of the upper surface
or the lower surface of the elongate track at any one time.
l.e. the distance between the upper and lower surfaces
of the elongate track is selected such that a clearance is
provided between the roller bearing and either the upper
surface or the lower surface of the elongate track, such
that the roller bearing cannot engage with the upper and
lower surfaces of the elongate track at the same time,
thereby becoming wedged therein.

[0006] Atleastone of the second end and the interme-
diate portion of the track is mounted to the main wing by
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aroller bearing such that the track is movable along the
track longitudinal axis, for example along a predefined
path e.g. on the track longitudinal axis, such as between
a stowed position which the high lift body is in the retract-
ed position and a deployed position when the high lift
body is in one of the at least one extended positions.
[0007] The roller bearing comprises at least one roller
unit that is mounted to the main wing and that engages
an engagement surface provided on the elongate track.
Preferably the roller unit engages the intermediate por-
tion or the second end of the elongate track. The roller
unit may be mounted to the main wing in any appropriate
way, for example may be fixed or fastened to the main
wing, for example may be bolted to the main wing.
[0008] Wings for aircraft having connection assem-
blies that movably connect a high lift body to the main
wing are known to comprise roller bearings. However,
small misalignments between the roller bearing and the
corresponding bearing surface may have the effect of
inducing large load concentrations acting both on the
bearings and the bearing surface. This can cause exces-
sive wear to the bearings and bearing surface, thereby
shortening their lifespan. There is therefore a need in the
art to provide reduced or remove stress concentrations
in the components between a main wing of an aircraft
and a high lift body in a simple and low maintenance
manner.

[0009] Therefore, the object of the presentinvention is
to provide a non-complex, lightweight and low mainte-
nance design of a main wing and associated high lift body
and connection assembly.

[0010] The object is achieved in that the roller unit is
mounted to the main wing in a cardanic way, e.g. is
cardanically mounted to the main wing, e.g. is mounted
to the main wing so as to be or define a universal joint.
The roller unit is mounted to the main wing such that the
roller unit is able to adapt its position with respect to the
position of the engagement surface, e.g. when engaging
the engagement surface. The roller unitmay be mounted
to the main wing such that itis able to adapt its tilt position
with respect to the engagement surface (e.g. the angle
of the roller axis relative to the engagement surface), for
example as a result of the cardanic way in which the roller
unit is mounted to the main wing.

[0011] According to a preferred embodiment, the roller
unit may engage the main wing via a frame assembly,
which may be in the form of a cardanic frame assembly,
for example which may comprise or define a universal
joint. The frame assembly may comprise at least one
frame member which mounted to a roller unit so as to
permit rotation between the frame assembly and the roll-
er unit, for example in two axes or in at least two axes.
[0012] According to a preferred embodiment, the
frame assembly may comprise afirst frame and a second
frame. The first frame may be considered to be an outer
frame, while the second frame may be considered to be
an inner frame. The first frame may permit rotation of the
roller unit relative to the frame assembly in a first axis,
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and the second frame may permit rotation of the roller
unit relative to the frame assembly in a second axis. One
of the first and second axes may be a longitudinal axis
of the roller unit (e.g. where the roller unit is cylindrical in
shape), and optionally one of the first and second axes
may be perpendicular to a longitudinal axis of the roller
unit.

[0013] In a preferred embodiment, the first frame may
be mounted to the main wing. Forexample, the first frame
may be fixedly mounted to the main wing. The first frame
may be mounted to the main wing in any appropriate
way, for example it may be bolted, chemically bonded,
welded, or the like, to the main wing. The roller unit may
be mounted to the second frame so as to be rotatable
about a roller rotation axis. The roller rotation axis may
be the or an axis about which the roller is configured to
rotate, which may vary depending on the geometry of the
roller unit. In the where the roller unit has, for example,
a cylindrical or truncated cone shape, then the roller ro-
tation axis may be the longitudinal axis of the roller unit.
[0014] The second frame may be mounted to the first
frame so as to be rotatable about a frame rotation axis.
The frame rotation axis may extend perpendicular to the
roller rotation axis. The frame rotation axis may extend
parallel to the track longitudinal axis. Both the frame ro-
tation axis and the roller rotation axes may extend sub-
stantially perpendicular to the normal extending from the
point of contact between the roller bearing and the elon-
gate track.

[0015] The roller unit may comprise at least one first
shaft which may be mounted, e.g. fixedly mounted, to
either the roller unit in this case being rotatably supported
by the second frame, or is mounted, e.qg. fixedly mounted,
to the second frame and is rotatably supported by the
roller unit. Additionally or alternatively, a second shaft
forming the frame rotation axis may be mounted (e.g.
fixedly mounted) to the second frame and rotatably sup-
ported by the first frame, or may be mounted (e.g. fixedly
mounted) to the first frame and rotatably supported by
the second frame.

[0016] In one embodiment, the first frame and/or the
second frame may be formed as a housing around the
roller unit. The housing may have at least one opening,
such that the roller unit may extend through the opening
(e.g. may extend partially through the opening) to permit
a roller surface of the roller unit to engage with the en-
gagement surface of the elongated track in (e.g. adja-
cent, proximate, or the like) the area of the opening.
[0017] The elongated track may have a profile com-
prising an upper flange portion, a lower flange portion
and at least one web portion connecting upper and lower
flange portions. The roller unit may be arranged in a re-
cess located between the upper and lower flange por-
tions and may engage the engagement surface provided
at the upper flange portion and/or at the lower flange
portion.

[0018] The housing may comprise an upper opening
at its upper side and a lower opening at its lower side.

10

15

20

25

30

35

40

45

50

55

The roller unit may extend through the upper opening
and/or the lower opening, so that a roller surface of the
roller unit may engage with the engagement surface pro-
vided on the upper flange portion and/or on the lower
flange portion of the track in the area of (e.g. adjacent to,
proximate to, or the like) the upper opening and/or the
lower opening.

[0019] The housing may be fitted at least partly in the
recess between upper and lower flange portions.
[0020] In a preferred embodiment, the roller unit may
be a first roller unit, and the roller bearing may the first
roller unit and a second roller unit spaced from the first
roller unit along the track longitudinal axis. The first roller
may be located at the second end of the elongated track,
and the second roller may be located in the intermediate
portion of the elongated track.

[0021] The track has may have a profile such that a
firstrecess is formed between the upper and lower flange
portions at a first side of the web portion, and a second
recess is formed between the upper and lower flange
portions at a second side of the web portion opposite the
first side. Such a profile may take the form of an I, Il,
double-C, or double-T profile, thus providing the desired
first and second recesses.

[0022] The roller unit may comprises a first roller ele-
ment and a second roller element. The first roller element
may be arranged in the first recess and the second roller
element may be arranged in the second recess. Prefer-
ably, the first and second roller elements may be ar-
ranged coaxially and may have the same radius.
[0023] The second roller unit may comprise a third roll-
er element and a fourth roller element. The third roller
element may be arranged in the firstrecess and the fourth
roller element may be arranged in the second recess.
Preferably, the third and fourth roller elements may be
arranged coaxially, and may have the same radius.
[0024] The connection assembly may be considered
a first connection assembly, and wherein the wing may
comprise a second connection assembly which may con-
nect the high lift body to the main wing in a position
spaced apart from the first connection assembly in the
direction of the span of the wing, and wherein the second
connection assembly may be formed as the first connec-
tion assembly, i.e. with the same or substantially the
same geometry and construction as the first connection
assembly.

[0025] A furtheraspect of the presentinvention relates
to a high lift assembly as has been described in the pre-
ceding paragraphs in relation to the wing. The high lift
assembly may be in the form of a leading edge high lift
assembly, or may be in the form of a trailing edge high
lift assembly.

[0026] The highliftassembly comprises a highliftbody,
e.g. a leading edge slat or a trailing edge flap, and a
connection assembly configured for movably connecting
the high lift body to the main wing, such that the high lift
body is movable relative to the main wing, such as be-
tween a retracted position and at least one extended po-
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sition. The connection assembly comprises an elongate
track that extends along a track longitudinal axis between
a first end and a second end and has an intermediate
portion between the first and second ends. As previously
described in reference to the first aspect, the first end
may correspond to a front end of the connection assem-
bly (in which case the rear end would correspond to the
second end, as is also the case with the first described
aspect) or the first end may correspond to a rear end of
the connection assembly (in which case the front end
would correspond to the second end, as is also the case
with the first described aspect).

[0027] According to the second aspect, the first end
and/or the intermediate portion of the track is mounted
to the high lift body, and the second end and/or the in-
termediate portion of the track is configured to be mount-
ed to the main wing by a roller bearing, such that the
track is movable along the track longitudinal axis. For
example, the track may be moveable along a predefined
path, e.g. a predefined path on the track longitudinal axis,
such as between a stowed position when the high lift
body is in the retracted position, and a deployed position
when the high lift body is in the extended position.
[0028] Furtheraccording to the second aspect, the roll-
er bearing comprises at least one roller unit that is con-
figured to be mounted to the main wing and that is con-
figured to engage an engagement surface provided on
the track, for example on the intermediate portion and/or
the second end of the elongate track. The roller unit is
configured to be mounted to the main wing in a cardanic
way, so that the roller unit can adapt its tilt position with
respect to the engagement surface, such as when en-
gaging the engagement surface. The features and ad-
vantages mentioned in connection with the wing also ap-
ply to the high lift assembly that can be used in such a
wing.

[0029] Yet afurther aspect relates to a cardanic frame
assembly for the wing for an aircraft as has been previ-
ously described, or for the high lift assembly as has also
been previously described.

[0030] The cardanic frame assembly comprises a roll-
er unit, a first frame, and a second frame. The first frame
may be considered to be an outer frame, while the second
frame may be considered to be a inner frame. The first
frame is configured to be mounted to a main wing, for
example fixedly mounted to the main wing, and the roller
unitis mounted to the second frame and is rotatable about
a roller rotation axis. The second frame is mounted to
the first frame rotatable about a frame rotation axis ex-
tending perpendicular to the roller rotation axis. The
frame rotation axis may be parallel to the track longitu-
dinal axis.

[0031] Anotheraspect relates to an aircraft comprising
a wing for an aircraft as described in any of the previous
paragraphs, comprising a high liftassembly as described
previously, and/or comprising a cardanic frame assembly
as previously described.
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Figure 1 is a perspective view of an aircraft, show-
ing a wing of the aircraft;

Figures 2-5 illustrates various views of connection as-
sembly in an aircraft wing according to
the prior art;

Figure 6 schematically illustrates a connection as-
sembly according to the present inven-
tion;

Figure 7 is aroller unit of the connection assembly
of Figure 6, illustrated in further detail;

Figure 8 is a cardanic frame assembly of the roller
unitof Figure 7, illustrated in further detail.

[0032] In Fig. 1 an aircraft 1 according to an embodi-

ment of the present invention is illustrated. The aircraft
1 comprises a wing 3 that is formed according to an em-
bodiment of the present invention.

[0033] As shown in Fig. 1, the connection assembly 9
relates to a first connection assembly 91, and the wing
3 comprises a second connection assembly 93 connect-
ing the slat 7 to the main wing 5 in a position spaced
apart from the first connection assembly 91 in a wing
span direction 95, and wherein the second connection
assembly 93 is formed as the first connection assembly
91. Additionally illustrated in Fig. 1 is a wing thickness
direction 67. While, in Fig. 1, the connection assembly 9
is illustrated as connecting slat 7 to the main wing 5, it
should also be understood that the connection assembly
9 may be used to connect a trailing edge flap 2 to the
wing 5 of an aircraft.

[0034] Fig. 2 shows a connection assembly 6 of a wing
for an aircraft according to the prior art, which is config-
ured to connect a slat to the main wing of an aircraft. The
connection assembly 6 may be used in combination with
a wing 1 similar to that as described in Fig. 1, where the
wing 1 comprises a main wing 5, a slat 7, and a connec-
tion assembly 9 (according to the present disclosure)
movably connecting the slat 7 to the main wing 5, such
that the slat 7 is movable between a retracted position
and at least one extended position. For simplicity, refer-
ence numerals 3, 5 and 7 relating to the wing of Fig. 1
shall be used also in relation to the prior art connection
assembly 6.

[0035] According to the prior art, the connection as-
sembly 6 comprises a slat track 17 that extends along a
track longitudinal axis 19 between a front end 21 and a
rear end 23 and has an intermediate portion 25 between
the front and rear ends 21, 23. The front end 21 of the
slat track 17 is fixedly mounted to the slat 7. The rear end
23 and the intermediate portion 25 of the slat track 17
are movably mounted to the main wing 5 by a roller bear-
ing 27 such that the slat track 17 is movable along the
track longitudinal axis 19. The roller bearing 27 compris-
es a guide rail 29 fixedly mounted to the main wing 5 and
a first roller unit 31 fixedly mounted to the rear end 23 of
the slattrack 17 and engaging the guide rail 29. The roller
bearing 27 comprises a second roller unit 33 thatis fixedly
mounted to the main wing 5 and that engages an en-
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gagement surface 35 provided atthe intermediate portion
25 of the slat track 17. As shown in Figs. 3-5, the slat
track 17 has a profile 37 comprising an upper flange por-
tion 39, a lower flange portion 41 and at least one web
portion 43 connecting upper and lower flange portions
39, 41. The second roller unit 33 is arranged in a recess
45 between upper and lower flange portions 39, 41 and
engages the engagement surface 35 provided at the up-
per flange portion 39 and at the lower flange portion 41.
[0036] As shown in Figs. 4 and 5, the profile 37 of the
slat track 17 provides a first recess 45a formed between
the upper and lower flange portions 39, 41 at a first side
47 ofthe web portion 43, and a second recess 45b formed
between the upper and lower flange portions 39, 41 ata
second side 49 of the web portion 43 opposite the first
side 47. The second roller unit 33 comprises a first roller
element51 andasecondrollerelement53. The firstroller
element 51 is arranged in the first recess 45a and the
secondrollerelement53is arranged in the secondrecess
45b. Firstand second roller elements 51, 53 are arranged
coaxially and have the same radius. The first roller ele-
ment 51 is mounted on a first shaft 55 and the second
roller element 53 is mounted on a second shaft 57 sep-
arate from the first shaft 55. First and second shafts 55,
57 are independently supported at the main wing 5.
[0037] Figs. 3-5 show that the slat track 17 comprises
a first track part 59 and a second track part 61 that are
formed separate from one another. Each of the first and
second track parts 59, 61 is formed integrally and extends
along the track longitudinal axis 19 from the rear end 23
to the front end 21. The first and second track parts 59,
61 are mounted to one another by bolts 63 and rest
against one another along a contact plane 65 spanned
by the track longitudinal axis 19 and a wing thickness
direction 67. As visible in Fig. 3, the first roller unit 31
comprises a third roller element 69 and a fourth roller
element 71. Third and fourth roller elements 69, 71 are
arranged coaxially and have the same radius. The third
roller element 69 is mounted to the first track part 59 and
the fourth roller element 71 is mounted to the second
track part 61.

[0038] Figures 6 to 8illustrate a wing 3 with a connec-
tion assembly 9 according to the present invention. As
already illustrated in Figure 1, the connection assembly
9 may connect a high lift body, such as a trailing edge
flap 2 or a leading edge slat 7 to the main wing 5 of an
aircraft. The example of Figure 6 shows the connection
assembly 9 as connected to a leading edge slat 7, sche-
matically illustrated in Figure 6 in relation to the main
wing 5.

[0039] As illustrated, the connection assembly 9 com-
prises an elongate track 110 comprising a recess 128
that extends along a track longitudinal axis 112 between
a first end 114 and a second end 116 thereof. An inter-
mediate portion 118 is located between the first end 114
and the second end 116. The track 110 has a profile that
comprises an upper flange portion 122, a lower flange
portion 124 and at least one web portion 126 connecting

10

15

20

25

30

35

40

45

50

55

both of the upper and lower flange portions 122, 124.
The upper and lower flange portions 122, 124 are ar-
ranged so as to define the recess 128. At least one or
both of the upper and lower flange portions 122, 124 com-
prises an engagement surface 130 for engagement with
a roller bearing, as will be described.

[0040] lllustrated schematically, in this example the
first end 114 is mounted to a high lift body which in this
case is a leading edge slat 7 although it should be noted
that the high lift body may also be a trailing edge flap 2.
The first end 114 of the elongate track 110 is fixedly
mounted to the leading edge slat 7 in this example, and
may be mounted by any appropriate means. The fixed
mounting between the elongate track 110 and the leading
edge slat 7 may be such that translational movement
between the elongate track 110 and the high lift body is
prevented. In an alternative embodiment, the intermedi-
ate portion 118 of the elongate track 110 may be mounted
to the high lift body (e.g. the leading edge slat 7 or the
trailing edge flap 2).

[0041] In this example, the elongate track 110 com-
prises a recess 128 on either side thereof. Here, each
recess 128 is disposed on an opposing side of the elon-
gate track 110, on a first and second side of the web
portion 126, and there are two recesses 128 located on
the illustrated elongate track 110. The two opposing re-
cesses 128 on the elongate track 110 each extend along
the track longitudinal axis 112, for example parallel to the
track longitudinal axis 112. The elongate track 110 com-
prises, in this example, a profile (e.g. an axial cross-sec-
tional profile) having an |, Il, double-C or double-T shape,
which may assist to provide connection between the high
lift body and the wing of an aircraft on both sides of the
elongate track 110.

[0042] Also illustrated in Figure 6 is a roller bearing.
The roller bearing comprises, as illustrated in Figure 6,
a first and a second roller unit 120a, 120b positioned in
the recess 128 on one lateral side of the elongate track
110. The first roller unit 120a is spaced from the second
roller unit along the track longitudinal axis 112. Although
a first and second roller unit 120a, 120b are provided in
the example of Figure 6, it should be noted that in some
examples the roller bearing may comprise only one of
the illustrated roller units 120a, 120b.

[0043] The elongate track 110 comprisingarecess 128
on either side thereof may comprise at least one roller
unit 120 comprising a first roller element and a second
roller element, where the first roller element is located in
the recess on one side of the elongate track 110 and the
second roller elementis located in the recess on the other
side of the elongate track 110. Preferably, the first and
second roller elements are arranged coaxially and have
the same radius. In the case where the elongate track
110 comprises a second roller unit 120b spaced from the
roller unit along the track longitudinal axis 112, the sec-
ond roller unit may also comprise two roller elements,
which may be considered to be a third and a fourth roller
element, and which may preferably be coaxially arranged
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and have the same radius.

[0044] The roller unit 120 or units 120a, 120b engage
an engagement surface 130 that is provided on the elon-
gate track 110, for example on the intermediate portion
118 or the second end 112 of the elongate track 110. For
example, a roller surface of the roller unit 120 or units
120a, 120b engages the engagement surface 130. The
roller unit 120 or units 120a, 120b of the roller bearing
are arranged (e.g. positioned, located, or the like) in the
recess 128 between the upper and lower flange portions
122, 124 so as to engage the engagement surface 130,
wherein the engagement surface 130 is provided on the
upper flange portion 122 or the lower flange portion 124.
Engagement of the engagement surface 130 is such that
translational movement of the roller bearing 120 relative
to the elongate track 110 is enabled, for example in the
direction of the track longitudinal axis 112 (e.g. along, or
parallel to, the track longitudinal axis 112).

[0045] The roller bearing 120 is mounted to the main
wing 5 of an aircraft 1 (e.g. fixedly mounted to the main
wing of an aircraft 1) so as to enable movement (e.g.
translational movement) between the wing 1 and the
elongate track 110 e.g. when the roller bearing 120
moves relative to the track 110. In this case, the roller
bearing 120 may be mounted to the wing in any appro-
priate way, for example by bolting, chemical bonding,
welding, or the like. The fixed mounting between the main
wing 5and theroller bearing 120 therefore enables move-
ment of the elongate track 110 relative to the main wing
5 via movement between the roller bearing 120 and the
elongate track 110 and, since the high lift body is fixedly
mounted to the elongate track 110, also between the
main wing 5 and the high lift body. This therefore enables
the high lift body to be moved between a stowed position
in which the high lift body is held in a retracted position
(e.g. proximate the main wing 5) and a deployed position
in which the high lift body is in a extended position (e.g.
distal the main wing 5).

[0046] In Figure 7, a roller unit 120 of a roller bearing
is illustrated in more detail. Here, it is illustrated that the
roller unit 120 is mounted to a cardanic frame assembly
132. The cardanic frame assembly 132 may be or com-
prise a universal joint, which may permit rotation of the
roller unit 120 in more than one axis, for example in two
axes. The cardanic frame assembly 132 comprises a first
frame 136 and a second frame 138. The first frame 136
in this example may be considered to be the outer frame,
while the second frame 138 may be considered to be the
inner frame.

[0047] The first frame 136 of the cardanic frame as-
sembly 132 is mounted to the main wing 5, and therefore
provides the fixed mounting of the roller unit 120 to the
main wing as previously described. The roller unit 120 is
mounted to the second frame 138 so as to be rotatable
about a roller rotation axis 134, and the second frame
138 is mounted to the first frame about a frame rotation
axis 140. The frame rotation axis 140 extends perpen-
dicular to the roller rotation axis 134. The cardanic frame
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assembly 132 therefore enables the roller unit 120 to
rotate about both the roller rotation axis 134 and the frame
rotation axis 140, for example in the style of a universal
joint. Thus, the roller unit 120 is able to adapt its position
(e.g. its tilt position) relative to the engagement surface
130, for example when engaging with the engagement
surface. Stress concentrations on the roller unit 120 are
therefore avoided or diminished by ensuring that the po-
sition of the roller unit 120 relative to the engagement
surface is adaptable.

[0048] Although notvisible in Figure 7, afirst shaft hav-
ing an axis of rotation of the roller rotation axis is mounted
to the roller unit 120 (e.g. fixedly mounted to the roller
unit) and is rotatably supported by the second frame 138
so as to enable rotation between the roller unit 120 and
the second frame 138 about the roller rotation axis 134.
The support 142 between the first shaft and the second
frame 138 is illustrated in Figure 8. Alternatively, the first
shaft may instead be mounted (e.g. via a mount 142) to
the second frame and rotatably supported by the roller
unit 120. A second shaft 144 forms the frame rotation
axis 140 and is mounted (e.g. fixedly mounted) to the
second frame 138 and rotatably supported by the first
frame 136 so as to enable rotation between the first and
second frames 136, 138. Alternatively, the second shaft
may be fixedly mounted to the first frame 136 and rotat-
ably supported by the second frame 138.

[0049] Atleastone of the first frame 136 or the second
frame 138 may form a housing around the roller unit 120.
In the example of Figure 8, the second frame 138 is il-
lustrated as forming a housing around the roller unit 120,
such that the housing comprises at least one opening
150. The roller unit 120 is held in a cavity in the second
frame 138, onto which a cover 148 is placed. The roller
unit 120 extends through the at least one opening 150
(e.g. one or each of the at least one opening 150), such
that a roller surface 152 protrudes through the opening
150. The roller surface 152 protruding through the open-
ing may then engage with at least one, or both, of the
engagement surfaces 130 of the track in the area of the
opening, as is illustrated in Figure 6.

[0050] lllustrated in Figures 7 and 8, the housing (e.g.
the second frame 138) has an opening 150 on an upper
side thereof. The housing (e.g. the second frame 138)
may additionally or alternatively comprise a second
opening on a lower side thereof. In this example, the roller
unit 120 extends through one, or both, or the openings
on the upper and lower side. As such, in this example,
the roller unit 120 is able to engage the engagement sur-
face 130 of the upper and/or lower flange portions 122,
124 as illustrated in Figure 6. This may be achieved by
fitting the housing (in this case, second frame 138) in the
recess 128 shown in Figure 6.

[0051] The first frame 136 comprises at least one (e.
g. one or two) curved outer surfaces 154 configured to
be positioned so as to face an engagement surface 130.
The number of curved outer surfaces 154 may be the
same as the number of openings 150 in the housing. The
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curved outer surfaces 154 may provide a fail-safe fea-
ture, that that if the roller is damaged and/or falls within
the housing (e.g. because one of the shafts supporting
the roller fails) then the curved surface 154 may continue
to allow sliding movement between the first frame 136
and the engagement surface 130. In this case, friction
may be further reduced by using a liner (such as a PTFE
liner) at the interface between the curved surface 154
and the engagement surface 130, e.g. positioned on at
least one of the curved surface 154 an the engagement
surface 130.

Claims
1. A wing (3) for an aircraft (1), comprising

a main wing (5) and

a high lift assembly comprising

a high lift body, and

a connection assembly (9) movably connecting
the high lift body to the main wing (5), such that
the high lift body is movable between a retracted
position and at least one extended position,
wherein the connection assembly (9) comprises
an elongate track (110) that extends along a
track longitudinal axis (112) between a first end
(114) and a second end (116)and has an inter-
mediate portion (118) between the first and sec-
ond ends (114, 116),

wherein the first end (114) and/or the interme-
diate portion (118) of the track (110) is mounted
to the high lift body,

wherein the second end (116) and/or the inter-
mediate portion (118) of the track (110)is mount-
ed to the main wing (5) by a roller bearing such
that the track (110) is movable along the track
longitudinal axis (112),

wherein theroller bearing comprises atleastone
roller unit (120) that is mounted to the main wing
(5) and that engages an engagement surface
(130) provided at the track (110),
characterized in that

the roller unit (120) is mounted to the main wing
(5) in a cardanic way, so that the roller unit (120)
can adapt its tilt position with respect to the en-
gagement surface (130).

2. Thewing (3) according to claim 1, wherein the roller
unit (120) is mounted to the main wing (5) by a
cardanic frame assembly comprising a first frame
(136) and a second frame (138),

wherein the first frame (138) is mounted to the
main wing (5),

wherein the roller unit (120) is mounted to the
second frame (138) rotatable about a roller ro-
tation axis (134), and
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wherein the second frame (138) is mounted to
the first frame (136) rotatable about a frame ro-
tation axis (140) extending perpendicular to the
roller rotation axis (134).

The wing (3) according to claim 2, wherein a first
shaft forming the roller rotation axis (134) is mounted
to the roller unit (120) and rotatably supported at the
second frame (138) or is mounted to the second
frame (138) and rotatably supported at the roller unit
(120), and/or

wherein a second shaft (144) forming the frame ro-
tation axis (140) is mounted to the second frame
(138) and rotatably supported at the first frame (136)
or is mounted to the first frame (136) and rotatably
supported at the second frame (138).

The wing (3) according to claim 2 or 3, wherein the
first frame (136) and/or the second frame (138) is
formed as a housing around the roller unit (120),

wherein the housing has at least one opening
(150), and

wherein the roller unit (120) extends through the
opening (150), so that a roller surface (152) of
theroller unit (120) can engage with the engage-
ment surface (130) of the track (110) in the area
of the opening (150).

The wing (3) according to any of claims 1 to 4, where-
in the track (110) has a profile comprising an upper
flange portion (122), a lower flange portion (124) and
at least one web portion (126) connecting upper and
lower flange portions (122, 124),

wherein the roller unit (120) is arranged in a recess
(128) between upper and lower flange portions (122,
124) and engages the engagement surface (130)
provided at the upper flange portion (122) and/or at
the lower flange portion (124).

The wing (3) according to claim 5 when dependent
from claim 4, wherein the housing has an upper
opening at its upper side and a lower opening at its
lower side,

wherein the roller unit (120) extends through the up-
per opening and/or the lower opening, so thata roller
surface (152) of the roller unit (120) can engage with
the engagement surface (130) provided at the upper
flange portion (122) and/or at the lower flange portion
(124) of the track (110) in the area of the upper open-
ing and/or the lower opening.

The wing (3) according to claim 6, wherein the hous-
ing is fitted atleast partly in the recess (128) between
upper and lower flange portions.

The wing (3) according to any of claims 1to 7, where-
in the roller unit (120) is a first roller unit (120a) and
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wherein the roller bearing comprises a second roller
unit (120b) spaced from the first roller unit (120a)
along the track longitudinal axis (112).

The wing (3) according to any of claims 1 to 8, where-
in the track (110) has such a profile that a firstrecess
is formed between the upper and lower flange por-
tions (122, 124) at afirst side of the web portion (126),
and a second recess is formed between the upper
and lower flange portions (122, 124) at a second side
of the web portion (126) opposite the first side.

The wing (3) according to claim 9, wherein the roller
unit (120) comprises a first roller element and a sec-
ond roller element,

wherein the firstroller elementis arranged in the
first recess and the second roller element is ar-
ranged in the second recess, and

wherein first and second roller elements are ar-
ranged coaxially and have the same radius.

The wing (3) according to claim 10 when dependent
from claim 8, wherein the second roller unit (120b)
comprises a third roller element and a fourth roller
element,

wherein the third roller element is arranged in
the first recess and the fourth roller element is
arranged in the second recess, and

wherein third and fourth roller elements are ar-
ranged coaxially and have the same radius.

The wing (3) according to any of claims 1 to 12,
wherein the connection assembly (9) is a first con-
nection assembly (91), wherein the wing (3) com-
prises a second connection assembly (93) connect-
ing the high lift body to the main wing (5) in a position
spaced apart from the first connection assembly (91)
inawing span direction (95), and wherein the second
connection (93) assembly is formed as the first con-
nection assembly (91).

A high lift assembly for the wing (3) according to any
of claims 1 to 12, the high lift assembly comprising

a high lift body, and

a connection assembly (9) configured for mov-
ably connecting the high lift body to the main
wing (3), such that the high lift body is movable
between a retracted position and at least one
extended position,

wherein the connection assembly (9) comprises
an elongate track (110) that extends along a
track longitudinal axis (112) between a first end
(114) and a second end (116) and has an inter-
mediate portion (118) between the first and sec-
ond ends (114, 116),
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14.

15.

wherein the first end (114) and/or the interme-
diate portion (118) of the track is mounted to the
high lift body,

wherein the second end (116) and/or the inter-
mediate portion (118) of the track (110) is con-
figured to be mounted to the main wing (5) by a
roller bearing such that the track (110) is mov-
able along the track longitudinal axis (112),
wherein the roller bearing comprises atleastone
roller unit (120) that is configured to be mounted
to the main wing (5) and that is configured to
engage an engagement surface (130) provided
at the track (110),

characterized in that

the roller unit (120) is configured to be mounted
to the main wing (5) in a cardanic way, so that
the roller unit (120) can adapt its tilt position with
respect to the engagement surface (130).

A cardanicframe assembly for the wing (3) according
to any of claims 1 to 12 or for the high lift assembly
according to claim 13, the cardanic frame assembly
comprising

a roller unit (120),

a first frame (136), and

a second frame (138),

wherein the first frame (136) is configured to be
mounted to a main wing (5),

wherein the roller unit (120) is mounted to the
second frame (138) rotatable about a roller ro-
tation axis(134), and

wherein the second frame (138) is mounted to
the first frame (136) rotatable about a frame ro-
tation axis (144) extending perpendicular to the
roller rotation axis (134).

An aircraft (1) comprising a wing (3) according to any
of claims 1 to 12, comprising a high lift assembly
according to claim 13, and/or comprising a cardanic
frame assembly according to claim 14.
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